


DAYTON, Ohio --Dr. Karen Mumy, Naval Medical Research Unit Daytonôs (NAMRU-Dayton) Director 

of the Environmental Health Effects Laboratory (EHEL), is a board-certified toxicologist with the 

American Board of Toxicology and a member of many scientific societies, including the Society of 

Toxicology and the American Society for Microbiology. Her areas of expertise include toxicology, 

chemical exposure, health effects of exposure, environmental exposures, microbiology, cellular 

biology, inflammation, and the microbiome. A member of the research team since 2009, she uses her 

multifaceted background to think outside the box and creatively tackle military research needs.

ñEvery day on the job is different and all of my professional efforts are ultimately channeled into 

ensuring that EHEL succeeds in its mission,ò said Mumy.

As EHEL director, Mumy leads the Navyôs largest basic science research lab that focuses on exposure 

effects and toxicology. The lab is made up of over 40 active duty, civilian and contractor personnel 

who focus on deciphering and addressing the health effects of service members exposed to 

environmental stressors and hazards. While the labôs mission hasnôt changed drastically since its 

inception in 1959, Mumy has seen it broaden due to the scientific advancements and methodologies 

allowing researchers to look at things now that were not possible even just ten years ago.

Despite the demands of high-level duties, she makes sure to commit time to advise her team.

ñOne of the parts of my job that I love [is that] I get to spend a lot of time with the scientists,ò said 

Mumy.

Interacting with her team strengthens Mumyôsalready strong appreciation of collaboration and the 

value of different perspectives and research backgrounds.

ñBeing a leader through this experience, one thing that I have always appreciatedéis the diversity of 

the research team,ò said Mumy, ñWeôve brought on so many people in the last year, and they all come 

from their own little niche areas. But, when you put them together with somebody elseôs niche, they 

can do things that you just would never see coming.ò

Further emphasizing, Mumy remarks, ñYou put brilliant minds with other brilliant minds, and the ideas 

that they come up with and the ways to answer a questionéitôs fascinating to watchò. She adds, ñAs 

individuals-theyôre fantastic on their own-but you put them together and itôs mind-blowing.ò

As a leader, Mumy spends a lot of time thinking not only about the present state of her laboratory, but 

also its future.

ñEHEL is in a wonderful position right now because we have brought on so much talent and just flat-

out genius. We have very, very talented researchers that are up-to-date on recent methodology and 

state-of-the art techniques, and weôve worked hard to acquire the newest instrumentation to be able to 

answer questions,ò said Mumy.
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She sees the labôs ability to protect the warfighter not only from long-term or long-lasting effects, but 

alsoé

from short-term issues that could affect warfighterôs quality of life or operational performance. This is 

key in a field that historically has focused more on long-term illnesses, such as cancer.

ñCertainly we are aiming to protect against cancers, but we are also heavily focused on recognizing 

other risks associated with exposures, such as those that may lead to things like memory impairments, 

hearing loss, depression or anxiety,ò said Mumy, ñThese are such a big part of a service memberôs 

wellbeing when they come home, and these are just a few of the many areas that Iôm very proud of.ò

In an effort to ñmaintain a pulse regarding what the up and coming issues areò Mumy and eleven 

scientists from the Environmental Health Effects Laboratory are attending the 58th Annual Society of 

Toxicology (SOT) meeting in Baltimore, March 10-14. SOT brings national and global scientists 

together to share influential research in the field of toxicology.
Link to original story: https://dvidshub.net/r/gdiyjs
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March 10-14, 2019. Our researchers 

attended the 2019 Society of Toxicology 

meeting in Baltimore, Maryland to 

connect with national and global 

innovative scientists. Our Environmental 

Health Effects Laboratory showcased 

their research efforts to keep military 

service members safe. 

ñAttending the annual Society of 

Toxicology meeting allows us to maintain 

a pulse regarding what the up and 

coming issues are, as well as the re-

emerging issues and the legacy issues,ò 

said Dr. Karen Mumy, Director of the 

Environmental Health Effects Laboratory.

Co-Investigator, Dr. Andrew Keebaugh, presented a poster on 

behalf of Dr. Frank Golich, chemist and principal investigator on a 

NAMRU-Dayton research effort investigating the health effects of 

the operational environment, contributing to the safety of our 

warfighters.

Military service members are often required to perform complex 

tasks as part of their duties and may experience chemical exposures that are capable of producing 

depressant effects, imparting them to perform these tasks. A team from our Environmental Health 

Effects Lab is studying the health effects of such exposures to refine safe limits.

NAMRU-Dayton Researchers Attend 2019 Society for Toxicology



DAYTON, Ohio -- Over the past several decades, aerospace medical research has evolved in a 

number of ways, and the Naval Medical Research Unit Dayton (NAMRU-Dayton) continues 

adapting to meet the growing needs of the fleet. Dr. Richard Arnold, Director of the Naval 

Aerospace Medical Research Laboratory, has helped navigate the changes during NAMRLôs time 

as a standalone laboratory in Pensacola, Florida and after the 2010 formation of NAMRU-Dayton 

command at Wright-Patterson Air Force Base (WPAFB), Ohio.

As director, Arnold is responsible for executing NAMRLôs research mission, which is to mitigate 

and prevent leading factors associate with aviation mishaps as well as to protect and enhance the 

health, readiness, and performance of aircrew. The labós core research capabilities include altitude 

effects, fatigue assessment and mitigation, acceleration and motion effects, motion sickness 

countermeasures, spatial disorientation mitigation, aircrew neck/back pain and injury, vision 

standards and performance, and aviation personnel selection testing. His leadership plays an 

integral part of NAMRU-Daytonôs emergence at the forefront of military aerospace medical 

research.

Initially attracted to a career in academia, Dr. Arnoldôs interest in history, particularly the 

historiography of psychology, led him to military research.

ñI was getting my PhD in differential psychology, and psychological testing is a big part of that,ò 

explained Arnold. ñI knew that the military, during WWI and WWII, had enlisted or conscripted 

psychologists to help with screening and selection testing for soldiers and sailors, generally, but in 

aviation specifically. One day I thought to myself, óMaybe Iôll see what the military is doing these 

daysô.ò

His interest led him to a program with a six-month flight school component, and he commissioned 

in 1999 as a Naval Aerospace Experimental Psychologist.

ñI was lucky enough that my first assignment at the Naval Aerospace Medicine Institute (NAMI) 

was in selection testing in which I had a good background,ò said Arnold, ñbut then I went to my 

second tour [which] was completely out of my fieldðit was simulators, simulation-based training 

research, it was very technical. I did not have much of a technical background at all, but you kind of 

adapt.ò

After leaving the military he ran a small consulting business specializing in aeromedical and human 

factors research. Arnold returned to the Navy as a civilian staff scientist at NAMRL, Pensacola and 

became the scientific director in 2010.

Under his leadership, NAMRLôs research remained active up to and through the move despite the 

fact that some labs directed to move by the BRAC were closing down.
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ñSo much of our success is dependent on personalities, reputation, and output,ò said Arnold. ñIf we 

had just closed down and then re-opened and started from scratch, no one would have known who 

we were. So we kept research programs and projects active. We identified spaces in Dayton, we 

identified collaboratorsé.Everything remained in motion throughout the move so we stayed 

engaged with the sponsors.ò

For Arnold, moving to WPAFB was a great opportunity for NAMRL. ñWe got moved to be co-

located with USAFSAM [U.S. Air Force School of Aerospace Medicine], and we worked very 

closely with the Air Force aeromedical community.ò

Attracting and retaining scientific talent is also important to a director and another advantage of 

moving the lab to WPAFB.

ñWe have the capability of recruiting scientists here. Itôs night and day. It was very difficult to recruit 

[in Pensacola],ò remarks Arnold. ñThe facilities here are fantastic. Not only our own facilities, but 

the facilities we have access to on base. Itôs wonderful.ò

Today, NAMRL houses an acceleration research facility that includes the worldôs only 

Disorientation Research Device: the Kraken as well as various vestibular oriented research 

simulators. Additionally, NAMRL has an on-site fabrication shop.

As the lab continues to grow and become more established, Arnold is looking ahead at not only 

NAMRLôs scientific mission and strategic plan, but the scientific expertise of his staff and his 

supervisory responsibilities.

According to Arnold, the researchers are ñthe pointy end of the spear, and my job is just to help 

them get their jobs done.ò

He is proud to have a hand in bringing together the group of NAMRL scientists who represent 

NAMRU-Dayton through their participation in annual scientific conferences such as the upcoming 

90th Aerospace Medical Association Meeting (AsMA), May 5-9, and other activities that bring to 

light the commandôs collective achievements.

ñTheyôre a great group doing amazing research, and theyôve got a great reputation across the 

Department of Defense. Iôm proud of the hand I had in bringing them here, helping them, match-

making with sponsors and collaborators. But they make it all happen, I donôt,ò said Arnold.

Arnold is an active member of AsMA and served as the 2017-2018 Chair of the DoD Human 

Factors Engineering Technical Advisory Group (DoD HFE TAG).

Link to original story: https://dvidshub.net/r/kxftnp
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TEL AVIV, Israel -- Six scientists from the Naval Medical Research Unit Dayton (NAMRU-Dayton) 

attended and presented at the Shoresh Conference April 7-12 in Tel Aviv, Israel as invited 

members of the U.S. Department of Defense (DoD) and Israel Defense Forces (IDF) Aerospace 

Medicine and Naval and Undersea Medicine Working Groups. Attendees included the Surgeons 

General of the Navy, Air Force, and National Guard Bureau, senior leaders from the Defense 

Health Agency and U.S. Army Medical Research & Material Command, scientists from NAMRU-

Dayton and the 711th Human Performance Wing, as well as other Service organizations.

The NAMRU-Dayton contingent included Dr. Richard Arnold, Director of the Naval Aerospace 

Medical Research Laboratory (NAMRL); Dr. Karen Mumy, Director of the Environmental Health 

Effects Laboratory (EHEL); Commander Tatana Olson, Deputy Director of NAMRL and aerospace 

experimental psychologist; Lieutenant Commander Matthew Doubrava, Department Head of 

NAMRLôs Biomedical Sciences Department and senior flight surgeon; Lieutenant Commander 

Matthew Shipman, Department Head of EHELôs Technical Research Support Department and 

aerospace physiologist; and Dr. Eric Robinson, research psychologist for NAMRL. 

The Aerospace Medicine Working Group discussed aeromedical research priorities that specifically 

address the challenges of operating in extreme aerospace environments. This year, NAMRU-D 

and IDF scientists shared research addressing aircrew back and neck pain, spatial disorientation, 

the use of EEG in the early detection of hypoxia and fatigue, and personnel selection for 

Unmanned Aerial Systems (UAS). 

The Naval and Undersea Medicine Working Group discussed extreme environment challenges, 

including those of confined spaces such as the submarine environment, as well as ways to 

improve the safety, comfort and survivability of the warfighter. NAMRU-Dayton briefings focused on 

prolonging survival in closed atmospheres, particularly with regard to continuous and emergency 

exposure guideline limits for operational and disabled submarines, countermeasures for motion 

sickness, and an overview of EHELôs unique capabilities and scientific expertise for studying the 

health effects of environmental hazards and stressors in support of the Submarine Atmosphere 

Health Assessment Program

NAMRU-Daytonôs attendance symbolizes an ongoing collaborative relationship with the Aerospace 

Medicine and Naval and Undersea Medicine research entities in Israel and significantly builds 

upon the foundations of prior joint work. 
Link to original story: https://dvidshub.net/r/2jzmjm
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April 7-12, 2019. Six scientists from the Naval Medical Research Unit Dayton attended and presented at the Shoresh Conference 

April 7-12 in Tel Aviv, Israel as invited members of the U.S. Department of Defense (DoD) and Israel Defense Forces (IDF) 

Aerospace Medicine and Naval and Undersea Medicine Working Groups. 

Left photo. NAMRU-Dayton scientists at the Shoresh Conference Gala. From left to right - Dr. Eric Robinson, research 

psychologist for Naval Aerospace Medical Research Laboratory (NAMRL); Dr. Richard Arnold, Director of NAMRL; Commander 

Tatana Olson, Deputy Director of NAMRL and aerospace experimental psychologist; Lieutenant Commander Matthew Doubrava, 

Department Head of NAMRLôs Biomedical Sciences Department and senior flight surgeon; Dr. Karen Mumy, Director of the 

Environmental Health Effects Laboratory (EHEL); and Lieutenant Commander Matthew Shipman, Department Head of EHELôs 

Technical Research Support Department and aerospace physiologist. 

Right photo. NAMRU-Dayton scientists stand in a national park in the Negev Desert during a cultural site visit. From left to right -

Dr. Arnold, Lt. Cmdr. Doubrava, Dr. Robinson, Cmdr. Olson, and Dr. Mumy. 



NAMRU-Dayton Researchers Attend 2019 Aerospace Medical Association Meeting

Three of our fatigue research assistants from NAMRU-Daytonôs 

NAMRL presented high-impact research at the poster session. 

Ms. Kayelin Tiggs (left) discussed the differential effects of 

modafinil on mood state in fatigue-vulnerable versus fatigue-

resistant individuals. Mr. Henry Stephensonôs (middle) poster 

focused on the response speed on the Psychomotor Vigilance 

Task predicts performance on a variety of cognitive tasks 

during extended wakefulness. Ms. Christina Kunkle (right) 

presented findings on the differential effects of modafinil on the 

speed accuracy trade-off volatility of fatigue-vulnerable and 

fatigue-resilient individuals. 

Dr. Lynn Caldwell, senior research psychologist at NAMRU-

Dayton, discussed her teamôs research findings on the 

differential effects of modafinil on performance of fatigue-

susceptible and fatigue-resistant individuals.

ñBy tailoring pharmaceutical countermeasures to specific 

individuals, overall mission effectiveness and safety will 

increase potentially without over-reliance on medication,ò said 

Dr. Caldwell.

Ultimately, the identification of fatigue vulnerable individuals will 

support tailored implementation of fatigue countermeasures.

NAMRU-Dayton researchers participated in a panel 

presentation on several studies investigating the impact of 

either high or low oxygen on neurophysiology. Such studies are 

part of a broader effort to better characterize the environment 

for military high-performance aircraft as high oxygen levels are 

a constant exposure in tactical aviation, and low oxygen levels 

are a constant threat. 

May 5-9, 2019.  During the 2019 Aerospace 

Medical Association (AsMA) meeting, NAMRU-

Dayton research staff from the Naval Aerospace 

Medical Research Laboratory (NAMRL) and the 

Environmental Health Effects Laboratory (EHEL) 

attended several presentations to hear how other 

professionals are contributing to aerospace 

medicine and human performance research. 

AsMA is the international leader in aerospace 

medicine and human performance whose mission 

it is to apply and advance scientific knowledge to 

promote and enhance health, safety, and 

performance.



DAYTON, Ohio -- A product of a military family himself, Lieutenant Commander Matt Shipmanôs Navy 

journey began when he made a change from academic research and identified a desire to fly - the U.S. 

Navy offered an opportunity for wings and research.

With an undergraduate degree in biology and a doctorate in biochemistry, Shipman was commissioned 

in the Navy and earned his wings as a Naval Aerospace and Operational Physiologist (AOP), joining a 

small group of aviation physiologists supporting the operational readiness of the Navy and Marine Corps 

warfighters.

During his first assignment Shipman operated with an attitude of ñmission firstò and that continues in his 

current role in support of the Naval Medical Research Unit Dayton (NAMRU-Dayton) today. As an AOP, 

Shipman works to bridge knowledge gaps between the aeromedical researchers and the line by 

participating in working groups focused on the research and development of techniques and tools for 

mitigating risk in the tactical aviation environment.

ñIôm a flight physiologist by trade. Iôm actually a biochemist by training; itôs the reason Iôm here,ò said 

Shipman.

As NAMRU-Daytonôs Technical Research Support Department Head in the Environmental Health Effects 

Laboratory (EHEL) Shipman oversees aspects of research support for over 25 research studies that 

investigate health, performance and safety. For Shipman, his own research focus is primarily on 

investigations of microbiomics, small molecule physiology and systems biology related to questions of 

environmental toxicology and stressors.

ñWhen it comes to environmental exposures and how the environment impacts our joint warfighters, I 

see NAMRU-Dayton as having a very big role in pushing the Navyôs efforts forward,ò remarked Shipman.

Building and expanding these capabilities and capacities in his role as department head is a source of 

great pride for Shipman.

ñWe recently have taken delivery of several major pieces of capital equipment, including a quadrupole 

time-of-flight (Q-TOF) mass spectrometer,ò said Shipman, ñwhich is pretty much the state-of-the-field to 

analyze small molecules these days. It is going to be a major benefit to us as we move forward. Weôve 

currently completed installation of the Q-TOF and are finishing initial method development.ò

Environmental Health Effects Lab is charged with assessing potential health effects associated with 

unique operational environments such as nuclear submarines and shipboard environments, and 

Shipmanôs department will be shaped by the emergence of new scientific approaches, instrumentation 

and warfighter environments.

ñOur demand signal comes from whatôs happening on the fleet. Our umbrella covers anything that 

relates to environmental health effectsò explained Shipman.

In midst of all his work with the technical research support department, Shipman remains focused on the 

unique contributions made by EHEL as a whole and the legacy heôs been helping to expand and uphold.

Link to original story: https://dvidshub.net/r/54k6vw08.05.2019 published, DVIDS



DAYTON, Ohio -- Lieutenant Commander Micah Kinney, Naval Aerospace Optometrist, was selected as 

the Naval Medical Research and Development Enterprise 2018 Junior Officer of the Year (JOOY). The 

Navy Surgeon General, Vice Admiral Forrest Faison presented the award to Lt. Cmdr. Kinney during a 

site visit to Naval Medical Research Unit Dayton.

The JOOY award recognizes junior officers who exhibit the highest of standards of professionalism, 

initiative, and dedication to performance of duty as a Naval Officer.

ñLt. Cmdr. Kinney has established himself as a Department of the Navy and Department of Defense 

leader in vision research,ò said Captain Matthew Hebert, Commanding Officer, Naval Medical Research 

Unit Dayton.

Lt. Cmdr. Kinney serves as the Department Head of the Naval Aerospace Medical Research 

Laboratoryôs Acceleration and Sensory Sciences Department at NAMRU-Dayton. He is responsible for 

directing the activities of 17 military researchers, civilian scientists, and contract personnel.

This past year he was competitively awarded $1M in research funding to significantly advance DoD and 

NASA understanding of critical human performance challenges associated with mild vision loss, 

Spaceflight Associated Neuro-Optic Syndrome, and spatial disorientation.

ñI feel like I have the best job in the U.S. Navy. My time at NAMRU-Dayton has been filled with incredible 

opportunities. I am planning on making a career out of the Navy and continuing to serve the warfighter,ò 

said Lt. Cmdr. Kinney.

Lt. Cmdr. Kinney has strong military roots - members of his family have served since World War II. In 

addition to his work at NAMRU-Dayton, he has trained more than 50 U.S. Air Force Optometrists and 

supported Naval Health Clinic (NHC) New England by providing over 100 clinical vision exams during a 

recent personnel shortage. As a volunteer reviewer for the Council on Optometric Practitioner Education, 

a National Board that certifies optometry continuing education (CE), he reviewed over 20 hours of CE 

courses during 2018.

ñI am humbled to meet and work with our service members,ò said Lt. Cmdr. Kinney. ñThey keep me 

motivated. Listening to their needs and working on solutions helps me feel like I am doing my part to 

enhance their ability to do theirs.ò

Lt. Cmdr. Kinney is active in the community too. He volunteers as a Committee Member for Boy Scouts 

of America, supports youth groups, and volunteers at a local sports complex for 4th and 5th grade soccer 

teams.

Within the past year he was recognized as the 2018 Armed Forced Optometric Society (AFOS) Navy 

Junior Optometrist of the Year and received a Certificate of Appreciation from AFOS, ñFor significantly 

contributing to the advancement of our profession by participating in the Fall 2018 optometric continuing 

education program.ò

His extensive research portfolio includes vision science, aviation human factors, aviation vision standards 

and laser eye protection. His current research interests include color vision assessment for special-duty 

occupations, the impact of laser veiling glare on aviator human performance, return to duty guidance 

following reduced visual acuity, and human visual performance in chem-bio operating environments.

Link to original story: https://dvidshub.net/r/7rprha
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Navy Surgeon General Visits Naval 

Medical Research Unit ïDayton

By: Angela Ciancio, U.S. Navy Bureau of Medicine and Surgery
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FALLS CHURCH, Va. (NNS) -- Vice Adm. Forrest Faison, Navy surgeon general and chief, U.S. Navy 

Bureau of Medicine and Surgery, visited the Naval Medical Research Unit Dayton (NAMRU-D) to tour the 

Naval Aerospace Medical Research laboratory (NAMRL) and the Environmental Health Effects 

Laboratory (EHEL) June 6.

This was the first time a Navy surgeon general visited NAMRU-D, which stood up at Wright-Patterson Air 

Force Base in 2010.

ñIt is wonderful to see the labs I have heard so much about,ò said Faison. ñThe confidence of our aircrews 

is due largely in part to the incredible research being done here to keep them safe.ò

While physiological episodes (PEs) are not a new phenomenon in the aviation community, the increase in 

occurrence made the issue a top priority not only for Navy Medicine, but the Department of Defense as 

well. Much remains unknown about the causes behind PEs but, NAMRU-D continues to conduct a wide 

range of innovative research to combat the issue.

Faison began his tour of NAMRU-D with the Reduced Oxygen Breathing Environment (ROBE) within the 

NAMRL. The ROBE is a 12 by 21 foot enclosed room capable of simulating altitudes ranging from sea 

level up to 34,000 feet and capable of going down to four percent oxygen. This in essence, serves as a 

more realistic normobaric, or non-pressurized, training environment for multiple subject exposure.

In addition, Faison spoke with principle investigators and saw firsthand the unique devices used to study 

various potential factors of PEs to include assessing sensors, pressure issues, contaminants and toxins, 

and respiratory physiology.

ñThe research here is incredibly advanced,ò said Faison.

He continued his tour to the Environmental Health Effects Laboratory (EHEL) where studies on the 

potential health effects associated with exposure to the various environmental stressors military men and 

women face are conducted. The EHEL has the capability to replicate and assess health impacts of a 

number of environments Service men and women operate in, including hypobaria (the result of exposure 

to atmospheric pressures) in diving and in flight. By assessing chemical and physical stressors, and the 

combinations of the co-stressors the EHEL can develop health protective exposure standards for our 

military and civilian populations.

During his visit, Faison was introduced to NAMRU-Dôs $19 million disorientation research device known 

as the KrakenTM. The device was designed and built to allow researchers the most realistic motion 

simulations aircrew may experience in flight.

The 245,000 pound device is equipped with 4,500 horsepower, simultaneous motion on six axis, 

sustained planetary motion of 3G and horizontal travel up to 16 ½ feet. Its data acquisition system also 

allows analysts to access physiological effects in real time.

Faison credited the KrakenTMas a ñlife-saving deviceò.

Continue on next page



After Faisonôs tour through the laboratories, he addressed the staff during an admiralôs call where he 

presented Lt. Cmdr. Micah Kinney, Naval Aerospace optometrist, with the Research and Development 

Enterprise 2018 Junior Officer of the Year (JOOY) award. Kinney serves as the Department Head of the 

Naval Aerospace Medical Research Laboratoryôs Acceleration and Sensory Sciences Department at 

NAMRU-D.

Faison met Kinney earlier in the day while touring the vision science laboratory which evaluates and seeks 

to improve human system interactions with increasingly complex display technology used in aviation, shore, 

surface, and subsurface special-duty occupations.

Before leaving, Faison thanked Capt. Matthew Hebert, commanding officer, NAMRU-D, and the rest of the 

NAMRU-D team for their hospitality and reiterated the significance of the work being done.

ñThe privilege and honor has been all mine to meet the team here. The amazing work you are doing every 

single day benefits countless lives across the fleet and around the world. Their families sleep well at night 

knowing that you are here taking care of them. So, thank you,ò said Faison.

Navy Medicine is a global health care network of 63,000 personnel that provides health care support to the 

U.S. Navy, Marine Corps, their families and veterans in high operational tempo environments at 

expeditionary medical facilities, medical treatment facilities, hospitals, clinics, hospital ships and research 

units around the world.

Link to original story: https://dvidshub.net/r/8f2oky
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Controlling the Kraken, First Research Study
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DAYTON, Ohio -- Researchers from the Naval Medical Research Unit Dayton (NAMRU-Dayton) 

presented on the first research study conducted in the Disorientation Research Device (DRD) capsule 

during the Spatial Disorientation and Performance panel at the 2019 Aerospace Medical Association 

(AsMA) annual meeting in Las Vegas, May 6.

The DRD, also known as the Kraken, is the Navyôs newest one-of-a kind aerospace medicine research 

device that is housed and operated at NAMRU-Dayton at Wright-Patterson Air Force Base, Ohio.

ñThe DRD was designed as a basic research device. Our long term vision, and the first challenge 

presented to us, was the immediate development of the DRD for an applied research study looking at pilot 

spatial awareness and commercial aviation mishap prevention,ò said Captain Richard Folga, Naval 

Aerospace and Operational Physiologist, Kraken Program Manager and Engineering and Technical 

Support Services Department Head at NAMRU-Dayton.

In support of NASAôs Advanced Flight Deck Countermeasures ï4 (AFCD-4) project testing safety 

enhancements to prevent loss of energy state awareness in commercial aviation, the Kraken team 

overcame several significant challenges.

ñWe had to prove we could fly this device like an airplane while driving the visual displays like a high 

fidelity flight simulatorò said Folga. ñThis was a huge challenge for the first project and will continue to be a 

challenge for years to come. There was enormous effort put into mastering motion control by 

interpretation of offline flight simulation generated flight physics data and creating the technical approach 

to smooth the transfer of commands to the DRD.ò

The team developed six custom software applications that included resolving network architecture 

congestion, code development for the flight controls and high speed synchronous remote communication 

for in-capsule and in-control room processers.

ñTo have all components work cooperatively on one network we had to create unique software 

applications and interfaces as well as custom build and integrate NASA-provided hardware and software,ò 

said Folga.

During the panel, Mr. Cortland Etgen, applied mathematician and DRD Motion Control lead explained, 

ñWe explored models and conventions applied to similar flying devices throughout history.ò

Jointly with NASA, the Krakenôs first human subjects experienced a portion of the research deviceôs 

capabilities. Commercial airline pilots were exposed to two motion conventions, the óBig Stewartô (6 

degrees of freedom limited motion cueing) and the óGxCentrifugeô (1 degree of freedom using the 

planetary axis) that demonstrated the Kraken was ready to study human perception on complex motions. 

This includes the applied work of man in the loop pilot spatial disorientation. Check out NASA Langley 

Research Centerôs ñLife in the Labò Production here: https://youtu.be/soGTmFuNgH0

Continue on next page



WRIGHT-PATTERSON AIR FORCE BASE, Ohio -- Over the past school year, Naval Medical Research 

Unit-Daytonôs (NAMRU-Dayton) military and civilian command members alike visited local science fairs 

in an effort to meet with talented students hoping to pursue careers in science, technology, engineering, 

and mathematics (STEM), and bring awareness to career opportunities in naval research. 

ñThe students had the opportunity to not only demonstrate their basic scientific knowledge, but to 

practice presenting their work, responding to questions, and discussing real-world applications of their 

results,ò said Commander Tatana Olson, Naval Aerospace Experimental Psychologist and deputy 

director of NAMRU-Daytonôs Naval Aerospace Medical Research Laboratory. ñWe also had the 

opportunity to discuss how they might improve their projects if they did them again,ò she remarked, 

speaking further about her experience as a judge with the Stivers School for the Arts in Dayton. 

Senior research engineer, Dr. Barbara Shykoff was also involved, visiting Thurgood Marshall High and 

Trotwood Madison Middle school in addition to volunteering on Montgomery County Science Day. 

ñIt was a delight to see that the science fairs were a stimulus for thought and an outlet for success for 

both academically-inclined students and for some who struggle with aspects of school,ò said Dr. 

Shykoff. ñI enjoyed meeting the students, some of whom were excited to meet óreal scientistsô, and all of 

whom made a real effort to converse meaningfully with unknown adults.ò

The science fairs also offer an opportunity for command members to connect with educators and others 

who work in the STEM field. ñMy fellow judges and the teachers and organizers also were a pleasure to 

meet,ò said Dr. Shykoff.

Through participation in science fairs and other community efforts, NAMRU-Dayton hopes to encourage 

and inspire the next generation of scientists and engineers to join our mission of military support. 

This summer, multiple student interns were accepted to participate in various internship programs with 

NAMRU-Dayton to gain educational experience and mentorship from expert scientists.

Link to original story:

https://www.facebook.com/notes/naval-medical-research-unit-dayton/naval-research-unit-members-participate-in-local-science-

fairs/2360552690672407/
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According to Etgen, the óBig Stewartô generated flight cues as accurately as possible and the óGx

Centrifugeô replicated flight take off and sustained acceleration sensations.

As a result, all of the commercial pilotsô self-reported motion sickness scores were below 1 on a 10-

point scale for all scenarios.

ñThe Disorientation Research Device is a very important tool in future spatial disorientation work,ò said 

Dr. Henry Williams, Senior Research Psychologist at NAMRU-Dayton.

Further applications of the newly developed flight motion washout solutions are being applied to Dr. 

Williamsô work looking at control reversal errors in experienced pilots. A control reversal error occurs 

when a pilot moves the stick in the direction opposite to that required for a wings-level recovery, as 

may happen during transition from visual flying conditions to instrument flying.

The establishment of an applied research program centered on the Kraken addressing pilot spatial 

disorientation aids researchers working towards solutions to protect and enhance the health, 

readiness and performance of aircrew.

Link to original story: https://go.usa.gov/xptCq
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WRIGHT-PATTERSON AFB, OH -- When school is out, Science, Technology, Engineering and Math 

(STEM) tours are in session at Naval Medical Research - Dayton. This year, the Dayton Regional STEM 

School and the Department of Defenseôs STEM awareness and outreach program, STARBASE visited the 

command to learn about potential careers in STEM fields, their application in the military, and different 
paths to pursuing military research. 

Dayton Regional STEM School kicked off the summer tours by including NAMRU-Dayton as a stop on 

their slate of 10-day ñSTEMmersionsò. These programs allow students to spend an entire school day 

focused on a single topic, and their NAMRU-Dayton visit focused on ñaviationò.  Over 30 middle school 

students toured the labs, learning how our host of advanced scientific equipment helps to improve 

warfighter safety and performance. Students visited our Reduced Oxygen Breathing Device Environment 

(ROBE), Vision Sciences Laboratory, Visual Vestibular Sphere Device, and the Disorientation Research 
Device ïthe KrakenTM.  

"The STEMmersion programs teaches science and math in ways that we wish we had the time, resources 

and expertise to do in the regular classroom,ò said Brittany Shores, a middle school teacher at the Dayton 
Regional STEM School. ñIt's experiential, exploratory learning".

Lieutenant Commander Matthew Doubrava, command flight surgeon and Biomedical Sciences 

Department Head, NAMRU-Dayton said, ñIt's important to get as much STEM-oriented teaching to young 
people as often as possible. We need a new generation of óSTEMennilsô.ò

ñYouth today are quite familiar with digital interfaces in the form of video games, and social media 

platforms,ò said research assistant Grant Roush, who demoed vision technologies for the students. ñBut 

when they get to see the realism of training simulators that combine the digital interface with applied 

technology, it gives them a real world perspective of advanced capabilities rather than just a gaming 

platform.ò

DoD STARBASE, a program which serves elementary students historically under-represented in STEM, 

was the next to visit. The program aims to engage students through the inquiry-based curriculum with its 

"hands-on, mind-on" experiential activities, and motivate them to explore STEM fields as they continue 
their education.

NAMRU-Daytonôs military and civilian scientists and research personnel demonstrated and explained the 

importance of laboratory research to finding solutions for warfighter safety. Encouraging students to 

interact with different technologies and scientists, to offers a more concrete understanding on the use of 
STEM in different career paths. 

Civilian scientist and senior research engineer, Dr. Barbara Shykoff, volunteered to lead the group for the 

first time and enjoyed sharing her passion for the work performed at NAMRU-Dayton. ñItôs fun to watch a 

member of a group of young people let genuine curiosity overcome the need to be silly with friends,ò said 

Shykoff. 

Though the summer tours have ended, NAMRU-Dayton looks forward to continuing the partnership with 

the regional STEM exposure programs to promote the exploration of military and applied research 

opportunities. 

Link to original story: http://www.skywrighter.com/
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DAYTON, Ohio -- The recent Tri-Service Toxicology Consortium (TSTC) provided another opportunity for 

civilian and uniformed members of the Air Force, Army and Navy to discuss strategic planning and share 

updates regarding the state of toxicology research in the Department of Defense (DoD). During the 

August 6-7 bi-annual meeting, scientists from each branch informed the group of their latest projects, 

participated in brainstorming sessions, and held discussions on current and future DoD needs. 

Researchers from Naval Medical Research Unit-Daytonôs (NAMRU-Dayton) Environmental Health 

Research Effects Laboratory (EHEL) attended to network with other service members and present 

updates on their own research.

ñTSTC always offers a wonderful opportunity to connect with colleagues and stay abreast of the latest 

developments in our field,ò says Lt. Cmdr. Taj King, biochemist and Inhalation Toxicology Department 

Head. ñIt also allows great insights into the collaborative efforts we can pursue.ò

To give participants an idea of collaboration opportunities, EHEL Director, Dr. Karen Mumy, provided an 

overview of EHEL capabilities for the group. She also gave a presentation on behalf of EHEL research 

physiologist, Dr. Joyce Rohan, entitled, ñCorrelation of electrophysiological parameters with behavioral 

performance in an animal model using aluminum exposuresò. The talk gave insight into the work Rohanôs 

team is doing to establish a correlation analysis between electrophysiological recordings and behavioral 

performance to assess the possibility of memory loss and other cognitive issues potentially faced by 

military personnel.

Lt. Dan Xu, biochemist and Occupational and Environmental Health Department Head, also represented 

the command with a brief entitled, ñEvaluating whether dermal contact with air pollution can contribute to 

the development of asthmaò. The presentation highlighted the work cell biologist, Dr. David Wu, and other 

researchers are doing to understand the causes of increased respiratory complaints experienced by 

deployed service members.

ñThis meeting definitely helps keep the community up-to-date,ò says Lt. Cmdr. Matt Shipman, Naval 

Aerospace and Operational Physiologist and Department Head of Technical Research and Support at 

EHEL. ñWith the variety of projects weôre all working on, itôs certainly useful to come together and get the 

lay of the landò.

The next scheduled TSTC meeting is tentatively planned for February 2020, and NAMRU-Dayton hopes 

to continue to support and contribute to the groupôs common goal of protecting human health and the 

environment for the DoD.

Link to original story: https://dvidshub.net/r/m2r8qm
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DAYTON, Ohio -- The effects of vestibular phenomena on operator health, readiness, and  performance 

are numerous. From traumatic brain injury-related balance dysfunction to motion- sickness to pilot spatial 

orientation, the relevance of the vestibular system to key operational  problems is significant. After several 

years of re-building under the Naval Medical Research

Unit Dayton at Wright-Patterson Air Force Base, Naval Aerospace Medical Research Laboratoryôs  (NAMRL) 

vestibular research program is poised to regain its historical position as a world leader.

NAMRL, originally located on Naval Air Station Pensacola, enjoyed a long and distinguished position  at the 

forefront of vestibular research for many years. Such figures as Capt. Ashton Graybiel and Dr.  Fred Guedry 

established the lab as a leader in the field throughout the latter half of the 20th century.  However, a substantial 

loss of scientific staff associated with the labôs 2010 move to WPAFB led to a  much reduced vestibular research 

capability. Now, new facilities and the re-establishment of a core  of expert researchers are the catalysts for this

resurgence.

Today, the lab features several important research devices at the Dayton facility. The Visual- Vestibular Sphere 

Device (VVSD) contains a rotating chair surrounded by a rotating enclosed  sphere designed for conducting 

basic research on vestibular and visual interactions. The Vertical  Linear Accelerator affords up to 20 feet of 

vertical motion, while the Neuro-Otologic Test Center  provides a precisely programmable rotating chair in a 

light-tight chamber. Most significantly, the lab  received the long-awaited Disorientation Research Device, or the 

KrakenTM in October 2016. The  KrakenTM is a six axis-of-motion research device that will support a range of 

basic and applied  research on vestibular and acceleration effects. Data collection began on the first research 

project to  use the KrakenTM, June 2018, as part of a joint effort with NASA Langley Research Center to  

investigate and mitigate pilot spatial disorientation in commercial aviation.

Even more important than facilities to the resurgence of vestibular research is the re-establishment  of a core 

of expert researchers. A series of motion sickness studies now led by Lt. Cmdr. Matt  Doubrava, identified an 

intranasal formulation of scopolamine as a promising countermeasure. Lt.  Adam Biggs, research 

psychologist, established a new capability studying the effects of virtual  reality and augmented reality displays 

on motion or cyber sickness.

We recently welcomed a world-leading vestibular researcher to our ranks, Dr. Dan Merfeld, formerly  of 

Massachusetts Eye and Ear Institute at Harvard Medical School and jointly recruited by NAMRU- Dayton and 

The Ohio State University (OSU) now serves as NAMRU-Daytonôs senior vestibular  scientist through an 

Intergovernmental Personnel Act appointment from the OSU Department of  Otolaryngology at the OSU School 

of Medicine.

Dr. Merfeld is working alongside our researchers, including Dr. Henry Williams, supervisory research  

psychologist and Capt. Richard Folga, aerospace physiologist, to develop vestibular models of pilot  spatial 

orientation. Dr. Merfeld is expanding the reach of the lab, helping to recruit several visiting  scientists and 

establish research collaborations with leading vestibular researchers at  Massachusetts Institute of Technology, 

Johns Hopkins University, Brandeis University, and the  University of Colorado. Further, Dr. Merfeld is taking on 

the principal role in a joint initiative NAMRU- Dayton is pursuing with OSU to formally recognize and promote 

central and southwest Ohio as a  national-level center for vestibular research through the capabilities of OSU, 

NAMRU-Dayton, and  other institutions, such as the U.S. Air Force 711th Human Performance Wing at

WPAFB.

NAMRU-Dayton and OSU are developing a framework to address clinical issues such as balance  dysfunction 

and dizziness, and operational issues such as motion sickness and pilot spatial  disorientation. In support of 

this initiative NAMRU-Dayton and OSU are organizing a vestibular  oriented research conference to be held in 

Dayton, Ohio, spring 2019.

The Naval Aerospace Medical Research Laboratory is equipped with capabilities in acceleration and  sensory 

science, biomedical, and engineering and technical services, all of which are supported by a  unique collection 

of state-of-the-science research devices. Our unique research portfolio enables  researchers to transition 

validated knowledge and effective technologies to the fleet, mitigating and  preventing leading factors 

associated with aeromedical mishaps.
Link to original story: https://dvidshub.net/r/345r44
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DAYTON, Ohio -- Naval Medical Research Unit Dayton scientists participated in the 2019 Military 

Health System Research Symposium (MHSRS) in Kissimmee, Florida, August 19-22. More than 30 

scientists and science support staff from the command attended the annual meeting.

This yearôs theme, "Research for Readiness", focused on four primary areas: warfighter medical 

readiness, expeditionary medicine, warfighter performance, and return to duty. NAMRU-Dayton 

scientists presented research findings and discussed ongoing and future potential for collaboration 

with fellow innovators. All of which is in support of the unique medical research needs of our military.

ñAt MHSRS NAMRU-Dayton science experts connect with other experts to share knowledge and 

bridge data gaps so that we successfully conduct research for readiness,ò said Captain Matthew 

Hebert, commanding officer, NAMRU-Dayton.

NAMRU-Daytonôs Environmental Health Effects Laboratory (EHEL) and Naval Aerospace Medical 

Research Laboratory (NAMRL) scientists presented research geared to uphold a ready force. Topics 

included exposure effects on performance, laser eye protection, Critical Care Air Transport team 

coordination, spatial disorientation, and fatigue mitigation.

During the poster sessions our EHEL researchers discussed scientific methods used to identify how 

the health of our military can be impacted by certain environmental hazards and stressors. Research 

physiologist, Dr. Joyce Rohan's work is assessing Gulf War chemical exposures effect on neuronal 

function, behavioral performance and several biochemical parameters using a rodent model. Rohan 

supports collaborative neuroscience and neuro-toxicology studies.

ñI look forward to seeing research topics being done in military health, especially those involving the 

central nervous system. Also the potential for new collaborations,ò said Rohan.

Another EHEL initiative lead by Dr. Frank Golich, chemist, shared findings from a rodent model study 

investigating the effects of a contaminate inhalation believed to impact the central nervous system 

(CNS) and potentially impair individuals. This work will support standards for safe contaminate 

exposure levels, particularly for occupations requiring extreme focus and attention.

For Golich, the benefit of attending MHSRS is, ñthe opportunity to connect with other Military Health 

System researchersò and ñshare the results of our common efforts to provide the best solutions that 

may ultimately lead to an overall improvement in the readiness of the Warfighters.ò

NAMRL researchers presented on a variety of scientific approaches used to mitigate and prevent 

leading factors associated with aviation mishaps. Lieutenant Commander Micah Kinney, Naval 

Aerospace Optometrist, shared his teamôs research on using human performance metrics to support 

laser eye protection acquisition decision in response the U.S. Coast Guard needs. Related story here: 

https://dvidshub.net/r/345r44

Throughout the symposium, our researchers spoke with fellow innovators and shared what motivates 

them to study the unique medical research needs of our military.
Continue on next page
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ñI saw an interesting need with multi-service applications,ò said Dr. F. Eric Robinson, research 

psychologist. Robinson presented a poster on a joint-service initiative assessing the effects of 

experience on Critical Care Air Transport (CCAT) Team Coordination.

Rounding out NAMRU-Dayton presentations, Dr. Daniel McHail, research psychologist, delivered the 

results from a larger fatigue mitigation study.

ñI was excited to share and discuss our teamôs work investigating neural markers of fatigue susceptibility 

and to learn more about other current efforts in the military health system research community,ò said 

McHail.

MHSRS is the Department of Defenseôs (DoD) premier scientific meeting bringing together scientists, 

academia, and industry to exchange information on research and health care advancements.

The Naval Medical Research Unit Dayton is a major DoD medical research command and the home of 

the Naval Aerospace Medical Research Laboratory and the Environmental Health Effects Laboratory. As 

a subordinate command to Naval Medical Research Center, NAMRU-Dayton conducts aerospace 

medical and environmental health effects research to enhance warfighter health, safety, performance 

and readiness. We address identified Fleet needs and results in products and solutions ranging from 

basic knowledge to fielded technologies.
Link to original story: https://dvidshub.net/r/bduwat
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NAMRU-Daytonôs Dr. Henry Williams (left) 

and U.S. Army Aeromedical Research 

Laboratoryôs Heath Jones (right) present a 

joint service research effort investigating 

spatial disorientation for helicopter pilot 

safety. 

NAMRU-Dayton's Dr. Frank Golich

presents his work at the 2019 Military 

Health System Research Symposium.

NAMRU-Dayton's Dr. F. Eric Robinson, 

research psychologist, presents his joint 

service study looking at the effect of 

experience on Critical Care Air Transport 

(CCAT) team coordination at the Military 

Health System Research Symposium.

Navy Medicine officers participate in the 

2019 Military Health System Research 

Symposium, the DoD's premier scientific 

meeting. Lt. Dan Xu (center) shared an 

ongoing Environmental Health Effects 

Laboratory study for warfighter safety. 

NAMRU-Dayton research staff talk with 

fellow innovators and share what 

motivates them to study the unique 

medical research needs of our military 

during the 2019 Military Health System 

Research Symposium. 

NAMRU-Dayton's Dr. Matthew Funke, Lt. 

Cmdr. Micah Kinney. Rear Adm. Tim 

Weber, Commander, Navy Medicine 

West, and Capt. Matthew Hebert at the 

2019 MHSRS. Funke and Kinney 

presented their research on laser eye 

protection for military pilots during a 

poster session.
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